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(54) ORGANOGERMANIUM COMPOUND 

(57)Abstract 

PURPOSE: To obtain a new specific organogermanium compound 
having an amino acid structure introduced, and a variety of 
pharmacological actions, particularly an action to inhibit the Maillard 
reaction which is regarded as a cause of food deterioration. 
CONSTITUTION: The new organogermanium compound of formula I 
[Y is a halogen, H; R1, R3 are H, a lower alkyl; R2 is a lower alkyl, 
carboxylakyl. a group of formula II (Z is H, acetyl); R4 is a lower alkyl 
or benzyloxy], for example, 

1-(1-acetamide-1-carboxymethyl)ethylgermanium sesquioxide, 
which has a variety of pharmacological actions, particularly an 
action to inhibit the Maillard reaction which is reactions of amino 
compounds with reducing sugars as food components and is 
regarded as a cause of food deterioration. The compound is 
obtained by addition reaction of a germanium halide of the formula: 
HGeY3 to a compound of formula III in an organic solvent such as 
ethyl ether. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS ■ 

[Claim(s)] 

[Claim 1] A formula [Formula 1] 
Rl 

Y3Ge^C-CH-COOR3 ( 1 ) 

I I 

R2 NHCQR4 

the inside of a formula, and Y — a halogen atom or a hydrogen atom — Rl and R3 — a hydrogen atom or a 
low-grade alkyl group — R2 — a low-grade alkyl group and carboxy alkyl group — or [Formula 2] 




oz 

(Z expresses a hydrogen atom or an acetyl group) — R4 — a low-grade alkyl group or a benzyloxy radical — 
respectively — expressing — the organic germanium compound characterized by what is expressed. 
[Claim 2] A formula [Formula 3] 
Rl 

Y3Ge— C— CH— COOR3 ( 2 ) 

I I 

R2 NH2-HX 

the inside of a formula, and Y — a halogen atom or a hydrogen atom — Rl and R3 — a hydrogen atom or a 
low-grade alkyl group — R2 — a low-grade alkyl group and carboxy alkyl group — or [Formula 4] 

Q 

OZ 

(Z expresses a hydrogen atom or an acetyl group) — X — halogen **** — respectively — expressing — the 
organic germanium compound characterized by what is expressed. 
[Claim 3] Formula [Formula 5] 
Rl 

(Ge-C-CH-<:OOR3)203 (3) 
I I 

R2 NHCOR4 

r 

the inside of a formula, and Rl and R3 — a hydrogen atom or a low-grade alkyl group — R2 — a low-grade alkyl 
group and carboxy alkyl group — or [Formula 6] 



a 



OZ 

(Z expresses a hydrogen atom or an acetyl group) — R4 — a low-grade alkyl group or a benzyloxy radical 
respectively — expressing — the organic germanium compound characterized by what is expressed. 
[Claim 4] A formula [Formula 7] 
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Rl 

/ Ge-C-CH-COOR3 ) 203 ( 4 ) 

. I \ 
R2 NH2 

the inside of a formula, and Rl and R3 — a hydrogen atom or a low-grade alkyl group — R2 — a low-grade alkyl 
group and carboxy alkyl group — or [Formula 8] 

0 

oz 

(Z expresses a hydrogen atom or an acetyl group) — respectively — expressing — the organic germanium 
compound characterized by what is expressed 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an organic germanium compound. 

[0002] . 
[Description of the Prior Art] About the germanium germanium which is a carbonaceous homolog, it is observed also 
from the field of every direction especially medicine, or pharmaceutical sciences as recent years come and the 
research on the organic compound and an announcement of the result come to be made actively. For example, about 
the carboxy ethyl germanium sesquioxide (JP.46-2498.B) which is the organic germanium compound which the 
propionic-acid derivative and oxygen atom of germanium combined at a rate of 2:3, it is reported that an interferon 
induction operation, antitumor action, etc. are shown just like [ of a blood-pressure descent operation of a natural 
hypertension rat or not only a mitigation operation of amyloid change but a macrophage or a spontaneous killer cell ] 
activation, and, also clinically, it is tried. 

[0003] Since [ 2(germanium-CH2-CH2-COOH) 03 ] it is expressed with the becoming chemical formula, if it **. and 
the above-mentioned carboxy ethyl germanium sesquioxide can introduce the amino group into the alpha position of 
carboxyl group-COOH in the above-mentioned chemical formula fundamentally, such a compound can be considered 
to be the so-called kind of amino acid. 

[0004] It is fundamentally known for the above-mentioned amino acid well that it is the generic name of the 
compound expressed with the becoming chemical formula, and is what exists in all the living world where a life 
process is seen as a living body's indispensable constituent R-CH(NH2) COOH. And not only in the point which 
amino acid combines the importance of amino acid and forms protein but in in the living body, amino acid is 
metabolized variously and is also in the point which serves as a precursor of other important material for the living 
body. Therefore, if the above-mentioned amino acid structure can be introduced as that substructure to said 
carboxy ethyl germanium sesquioxide by which it is known that the pharmacological action which was already 
excellent is shown, it is fully expected that this organic germanium compound will be what shows new usefulness. 
[0005] On the other hand, it is in JP,02-62885A [Formula 9] 
( Ge— CH— CH-COOH ) 203 

II 
R NH2 

(R expresses a hydrogen atom, a low-grade alkyl group, or a phenyl group) etc. — although the organic germanium 
compound which has an amino group in a side chain is indicated, if organic germanium compounds other than what 
introduced into the official report concerned the amino acid structure currently indicated substantially are 
compoundable, it is expected that those compounds will be what shows still newer usefulness. 
[0006] 

[Means for Solving the Problem] This invention was made in view of the conventional technology mentioned above, 
and the first organic germanium compound of this invention is a formula. [Formula 10] 
Rl 

Y3Ge-0-CH— COOR3 ( 1 ) 

I I 

R2 NHCOR4 

the inside of a formula, and Y — a halogen atom or a hydrogen atom — Rl and R3 — a hydrogen atom or a 
low-grade alkyl group — R2 — a low-grade alkyl group and carboxy alkyl group — or [Formula 1 1] 



oz 

(Z expresses a hydrogen atom or an acetyl group) — R4 — a low-grade alkyl group or a benzyloxy radical — 
respectively — expressing — what is characterized by what is expressed — it is — the second organic germanium 
compound of this invention — a formula [Formula 12] 
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Rl 

Y3Ge-C-<:H-COOR3 ( 2 ) 

I I 

R2 NH2 • HX 



the inside of a formula, and Y — a halogen atom or a hydrogen atom — R1 and R3 — a hydrogen atom or a 
low-grade alkyl group — R2 — a low-grade alkyl group and carboxy alkyl group — or [Formula 13] 



o 



% 

oz 

(Z expresses a hydrogen atom or an acetyl group) — X — halogen **** — respectively — expressing — it is 
characterized by what is expressed. 

[0007] Moreover, the third organic germanium compound of this invention is a formula. [Formula 14] 
Rl 

(Ge-C-CH-<:OOR3)203 (3) 
I I 

R2 NHCOR4 

the inside of a formula, and Rl and R3 — a hydrogen atom or a low-grade alkyl group — R2 — a low-grade alkyl 
group and carboxy alkyl group — or [Formula 15] 



o 

OZ /- 

(Z expresses a hydrogen atom or an acetyl group) — R4 — a low-grade alkyl group or a benzyloxy radical — 
respectively — expressing — what is characterized by what is expressed — it is — further — the fourth organic 
germanium compound of this invention — a formula [Formula 1 6] 
Rl 

I 

( Ge-C-CH-COOR3 ) 203 ( 4 ) 

II 

R2 NH2 

the inside of a formula, and Rl and R3 — a hydrogen atom or a low-grade alkyl group — R2 — a low-grade alkyl 
group and carboxy alky! group — or [Formula 1 7] 



0 

OZ 

(Z expresses a hydrogen atom or an acetyl group) — respectively — expressing — it is characterized by what is 
expressed. 

[0008] This invention is explained below at details. 

[0009] First, the 1st organic germanium compound of this invention While being expressed with the above-mentioned 
formula (1), making the propionic-acid derivative of germanium into basic structure and three substituents' Y 
combining with a germanium atom Two substituents R1 and R2 have combined [ the amino group protected by 
protective groups, such as an acetyl group and a benzyloxycarbonyl radical by the alpha position in propionic-acid 
structure ] with beta again, and the oxygen functional group of a propionic acid has become COOR3 further, the 
low-grade alkyl group by which Y in a formula (1) is constituted and R1 and R3 are constituted from 1 thru/or about 
five carbon, such as a hydrogen atom or a methyl group, an ethyl group, n-propyl group, and an iso-propyt group, in a 
halogen atom or a hydrogen atom here — carboxy alkyl groups, such as the low-grade alkyl group as R1 with R2 [ 
same ], and a carboxymethyl radical, — or [Formula 18] 



Cr 



oz 

It means, respectively (Z expresses a hydrogen atom or an acetyl group). 
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[0010] Moreover, in the compound which is expressed with the above-mentioned formula (2) and is expressed with 
the above-mentioned formula (1). the second organic germanium compound of this invention is the same as the 
compound expressed with a formula (1). if the amino group protected by protective groups, such as an acetyl group, 
removes the point used as the salt of the hydrogen halide HX (X expresses a halogen atom). 

[0011] On the other hand, the third organic germanium compound of this invention is expressed with a formula (3), 
and although this compound differs from the compound expressed with the above-mentioned formula (1) and a 
formula (2) with the point which the propionic-acid derivative and oxygen atom of germanium combine at a rate of 
2:3, it is the same as the compound fundamentally expressed with a formula (1) except it 
[0012] In addition, the compound expressed with the formula (1), formula (2), and formula (3) which gave [ 
above-mentioned ] explanation has very high usefulness as intermediate field at the time of compounding the fourth 
organic germanium compound of this invention explained below. 

[0013] It ** and the final purpose compound of this invention is equivalent to that from which protective groups, 
such as an acetyl group which had protected the amino group in the compound which is expressed with the 
above-mentioned formula (4) and is expressed with the above-mentioned formula (3), were removed, namely. — an 
alpha position [ in / this compound makes the propionic-acid derivative of germanium basic structure (however, the 
oxygen functional group is changed into COOR3), and / propionic-acid structure ] — the amino group — moreover, 
while substituents R1 and R2 combine with beta, said basic structure and oxygen atom join together at a rate of 2:3. 
[0014] About the above-mentioned compound (4). since it is the thing of the structure which did not exist in the 
former, it is expected enough that new usefulness will be shown. Then, in order to check the usefulness of the 
compound of above-mentioned this invention, it was the reaction of the amino compound and reducing sugar which 
are food constituents, and when the depressor effect of the Maillard reaction made into the cause of detenorat.cn of 
food was examined, the above-mentioned compound (4) controlled the Maillard reaction effectively by low 
concentration. 

[0015] The organic germanium compound of this invention which **(ed) and gave [ above-mentioned J explanation 
can be manufactured by the manufacture method which is explained below. 

[0016] That is. for a substituent R3, the substituent Y among this invention compounds expressed with the 
"above-mentioned formula (1 ) is [ the thing of a hydrogen atom ] the unsaturated compound into which substituents 
R1 and R2 are introduced beforehand with a halogen atom. [Formula 1 9] 
R1 COOH 

s / 
<r \ 

R2 NHCOR4 

What is necessary is to be alike, to receive and just to make the halogenation compound expressed with a formula 
HGeY3 (Y expresses a halogen atom among a formula) add. In addition, this reaction advances in organic solvents, 
such as ethyl ether, or inorganic solvents, such as a hydrochloric acid. 

[0017] Moreover, for a substituent R3, the substituent Y among this invention compounds expressed with the 
above-mentioned formula (1) is [ the thing of a hydrogen atom ] the azlactone object into which substituents R1 and 
R2 are introduced beforehand with a halogen. [Formula 20] 

Rl V rt 

v ) — O 

* Si=L 

R2 W ^CH3 

It hydrolyzes and considers as the same unsaturated compound as the above (however, isolating is not 
indispensable), and even if it makes the halogenation compound expressed with a formula HGeY3 add to this 
unsaturated compound, it can obtain. 

[0018] Furthermore, if Substituent Y can consider as the thing of a hydrogen atom among this invention compounds 
expressed with a formula (1) if it returns from the hydrogenation boron potassium KBH4, for example, the reactant of 
thionyl chloride and lower alcohol is made to act a substituent R3 can make germanium-Y association in this 
invention compound expressed with the above-mentioned formula (1) the thing of a low-grade alkyl group among this 
invention compounds expressed with a formula (1). Of course, even if it uses together the conversion production 
process by these reactions, it does not interfere. The same is said of other compounds of this invention mentioned 
later. 

[0019] Although it can consider as the second compound of this invention expressed with the above-mentioned 
formula (2) if the compound expressed with the above-mentioned formula (1) is processed by hydrogen halide HY If 
this reaction gives the compound (however, Substituent Y removes the thing of a hydrogen atom) expressed with a 
formula (1) to a hydrolysis reaction that what is necessary is just to treat the compound expressed with the 
above-mentioned formula (1) with hydrogen halide aqueous solutions, such as a hydrochloric acid Irrespective of the 
class of R3. it can consider as the third compound of this invention expressed with the above-mentioned formula (3). 

[0020] In addition, the thing of a hydrogen atom can be used as the third compound of this invention by which 
Substituent Y is expressed with a formula (3) by oxidizing this suitably among this invention compounds expressed 
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with a formula (1). 

[0021] And finally it can manufacture with the fourth compound of this invention expressed with the 
above-mentioned formula (4) by hydrolyzing the compound (however, Substituent Y removing the thing of a hydrogen 
atom) expressed with the above-mentioned formula (2). In addition, the fourth compound of this invention expressed 
with a formula (4) can also be led from the compound expressed with a formula (1) or a formula (3). 
[0022] **(ing), the spectrum data measured about the compound of this invention obtained as mentioned above is 
supporting well that each compound of this invention is expressed with the above-mentioned formula. In addition, the 
compound of this invention expressed with the above-mentioned formula (3) and (4) is at underwater, [Formula 21] 
OH Rl 

II 

HO-Ge-C-CH-COOR3 
I I I 

OH R2 NHCOCH3 

or [Formula 22] 

OH Rl 
I I 

HO-Ge-C— CH-COOR3 

III 
OH R2 NH2 

** — structure [ like ] is taken. 
[0023] 

[Example] An example explains this invention further below at details. 

[0024] After adding 6.28g (0.04 mols) of synthetic a2-acetamide-3-methyl crotonic acids of this invention compound 
(however, R3=H) expressed with example 1 formula (1) into 60ml concentrated hydrochloric acid and adding Tori Krol 
German 4.01 g (0.05 mols), it agitated at the room temperature for 63 hours. When the depositing crystal was filtered, 
it isolated preparatively and it recrystallized [ hexane / the acetone and ], 9.68g (it sets at a ceremony (1) and is the 
compound of Y=CI and R1=R2=R4=CH3) (71.8% of yield) of 2-acetamide-3-methyl-3-(TORIKURORU gel mill) 
butanoic acid was obtained. 

Melting point 150 degree-C Anal(dec.).Calcd.:C 24.94 ; H 3.59 ; N 4.15Found : C 24.93 ; H 3.58 ; N 4.07IR nu KBr/max 
cm-1:3330 (N-H), 1725 (C=0). 1605 (C=0), 405 1 (germanium-CI) H-NMR (CDCI3+CD30D) delta:1.40 (6H, s, 
C-(CH3) 2), 2.07 (3H, s. CO-CH3), 5.00 13 (1H. s, CH) C-NMR (Aceton-d6) delta:19.65 and 21.42 (2 (CH3)). 22.63 
(N _ co „ GH 3) 51 29 (germanium-C), and 56.91 (CH), 171.16, 173.43 [(COO, CON changable)0025] b) Threonine 11.9g 
was dissolved in the aqueous solution containing 4.0g of sodium hydroxides, and ice-cooling, aqueous [ containing 
10.2g of acetic anhydrides and 4.0g of sodium hydroxides ] was added to coincidence, and it stirred it as it was for 3 
hours. N-acetyl threonine was obtained as colorless syrup almost quantitatively by adding 1 Eq of dilute hydrochloric 
acid after reaction termination, adding ethanol to the colorless syrup obtained by distilling off a solvent by the 
evaporator, carrying out precipitate a ** exception, and condensing an ethanol layer. 

[0026] Obtained N-acetyl threonine was dissolved in the acetic anhydride of an overlarge, and it considered as the 
azlactone object by stirring at a room temperature for 16 hours. Precipitate was filtered after reaction termination, 
by filling underwater [ little by little a lot of ] with filtrate, azlactone was hydrolyzed, the solvent was distilled off by 
the evaporator and the 2-acetamino-2-butene acid was quantitatively obtained as yellow gum-like material. 
[0027] After dissolving 4.3g of obtained 2-acetamino-2-butene acids in chloroform and adding Tori Krol German 9.2g, 
it agitated at the room temperature for 1 9 hours. Distilling off of the solvent obtained quantitatively 
2-acetamide-3-(TORIKURORU gel mill) butanoic acid (it sets at a ceremony (1) and is the compound of Y=CI, 
R1=R4=CH3, and R2=H) as yellow sirupy material after reaction termination. 

! h-NMR (CD30D) delta:1.33, 1.37 (3H, d CH3 each), 2.04 (3H, s, CH3CO), 2.5-2.9 (1H, m, germanium-CM), 4.90, and 
4.94 (1H, d NOC-CH each) [0028] c) In addition, other compounds expressed with a formula (1) were able to be 
obtained by the method indicated to Above a and b, and the almost same method. The yield and the physical 
properties of a compound which were acquired are as illustrating to the following and a table 1. 
[0029] 2-acetamide-3-(TORIKURORU gel mill) pentanoic acid (it sets at a ceremony (1) and is the compound of 
Y=CI, R1=H, R2=CH2CH3, and Ft4=CH3) 

yield: — 73.7% melting point — 163-164 degree-CAnal.Calcd.:C 24.94 ; H 3.59 ; N 4.15Found : C 24.81 ; H 3.52 ; N 
4.20IR nu KBr/max cm-1:3330 (N-H), 1720 (C=0) 1640 (C=0), 430 1 (Germanium-CI) H-NMR (Aceton-d6) Delta:1.17 
(3H, T. CH3). 1.86 (1H, ddq, CH3-C-Ha) and 2.00 (1H, ddq, CH3-C-Hb). 2.08 (3H, s, CO-CH3) and 2.90 (1H. ddd, 
germanium-CH), 5.10 13 (1H, d, CH-CO) C-NMR (Aceton-d6) delta:13.32 (CH3). 19.99 (CH2), 22.31 (CO-CH3), 52.66 
(germanium-C). and 53.32 (CH), 171.59, and 172.07 (COO, CON changable) [0030] 

2-acetamide-4-methyl-3-(TORIKURORU gel mill) pentanoic acid (it sets at a ceremony (1) and is the compound of 
Y=CI. R1=H, R2=CH (CH3)2, and R4=CH3) 

yield: — 60.1% melting point — 119-120 degree-CAnal.Calcd.:C 27.36 ; H 4.02 ; N 3.99Found : C 27.39 ; H 4.01 ; N 
3.99IR nu KBr/max cm-1:1720 (C=0), 1620 (C=0) 415 1 (Germanium-CI) H-NMR (CDCI3, CD30D) Delta:1.19 and 
1.23 (3HX2. D, 2 (CH3)), 2.07 (3H, s. CO-CH3), 2.33 (1H, oct, 2(CH3)-CH), 2.93 (1H, dd, germanium-CH), and 5.16 
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(1H d CH-CO) [0031] 2-acetamide-3-methyl-3-(TORIKURORU gel mill) pentanoic acid (it sets at a ceremony (1) 
and is the compound of Y=CI, R1=CH3, R2=CH2CH3, and R4=CH3) 
Yield* 59 4% (mixture of a diastereomer) 

Melting point 163-164 degree-CAnal.Calcd.:C 27.36 : H 4.02 ; N 3.99Found : C 27.05 ; H 4.19 ; N 3.88IR nu KBr/max 
cm-1'3360 (N-H) 1725. 1660 (C=0). 410. 395 1 (germanium-CI) H-NMR (CDCI3+CD30D) delta:1.12 and 1.17 (3Hx2. 
tx2 germanium-C-C-CH3), 1. 37. 1.42 (3Hx2. sx2. germanium-C-CH3). 1.89 (2Hx2. q. germanium-C-CH2). 2.10 
(3Hx2 s CO-CH3) and 5.18 (1Hx2. s. CH-CO) [0032] 2-(KARUBO benzyloxyamino)-3-(TORIKURORU gel mill) 
pentane'diacid (it sets at a ceremony (1) and they are Y=CI. R1=H. R2=CH2COOH, and the compound of 
R4=OCH2C6H5) 

Yield- 75 1% (mixture of a diastereomer) 

Melting point 123 degree-C IR (dec.) nu KBr/max cm-1:1708(C=O) 1 H-NMR (CD30D) delta:2.80-3.20 (3H, 
GeCH-CH2) 4 87 (1H CH-N) and 5.21 (2H. CH2-ph). 7.44 13 (5H. pH) C-NMR (CD30D) delta:31.35 and 32.64 
(germanium-CH2-CH2). 54.50, 55.27 (germanium-CH2-CH). 68.33 (CH2-pH). 129.1. 129.3. and 129.7 ( P H) [0033] d) 
After dissolving 9.2g (it sets at a ceremony (1) and is the compound of Y=CI. R1-R4-CH3. and R2-H) of 
2-acetamide-3-(TORIKURORU gel mill) butanoic acid in the potassium-hydroxide aqueous solution and being 
referred to as pH7. hydrogenation boron potassium 5.66g was added and it stirred for 30 minutes at the room 
temperature After reaction termination, dilute hydrochloric acid was added, it was referred to as pHI. prec ip rtate 
was filtered, and filtrate was extracted with ethyl-acetate ester. 4.7g (it sets at a ceremony (1) and is the compound 
of Y=H R1=R4=CH3 and R2=H) of 2-acetamide-3-gel mill butanoic acid was obtained as colorless quality of a 
powdered material by condensing an ethyl-acetate ester layer after desiccation with sulfuric anhydride magnesium. 

Yield: 71. 3% (mixture of a diastereomer) , „_ . 

Melting point 99-105 degree-CAnal.Calcd.:C 32.79 ; H 5.96 ; N 6.37Found : C 32.91 ; H 6.10 ; N 6.22IR nu KBr/max 
cm-12080 (GeH) 1710 (CO). 1610 1 (C-N) H-NMR (CD30D) Delta:1.19 (3H. D. CH3). 1.8-2.1 (1H. m. 
gerrnanium-CH). 1.97. 1.99 (each s [ 3H and ]. CH3CO), 3.58. 3.61 (3H. d GeH3 each). 4.48. and 4.57 (1H. d CH-NAc 
each) [0034] 
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[0035] 1 6.86g (it sets at a ceremony (1 ) and is the compound of Y=CI. R1 =H, and R2=CH2CH3) (0.05 mols) of 
synthetic a2-acetamide-3-(TORIKURORU gel mill) pentanoic acid of this invention compound (however. R3-H) 
expressed with example 2 formula (2) was dissolved in 40ml water. 40ml of concentrated hydrochloric acid was 
added and heating reflux was carried out for 2.5 hours, the solvent was distilled off. the depositing crystal was 
dissolved in 100ml water, and hydrogen chloride gas was passed for about 1 hour until pyrexia stopped however. By 
separating the depositing crystal after cooling, the 2-amino-3-(TORIKURORU gel mill) pentanoic acid hydrochloride 
(it sets at a ceremony (2) and is the compound of X=Y=CI. R1=H. and R2=CH2CH3) was considered as the wh.te 
crystal, and was obtained 9.96g. 

yield: - 60.1% melting point - 180-181 degree-C(dec) Anal.Calcd,C 18.1 1 : H 3.34 : N 4.22Found : C 17.92 ; H 3.31 
• N 4.02IR nu KBr/max cm-1:1750 (CO), 420 1 (germanium-CI) H-NMR (CD30D) delta:1 17 < 3H - ^ C , H3 °" d 
94 (1Hx2. mx2. CH3-CH2). 2.62 (1H. m. germanium-CH). 4.56 13 (1H. br. CH-N) C-NMR (CD30D) delta:13.46 (CH3). 
18 85 (CH2) and 54 12 (CH-N) [0036] b) In addition, other compounds expressed with a formula (2) were able to be 
obtained by 'the method indicated to Above a, and the almost same method. The yield and the physical properties of 
a compound which were acquired are as illustrating to the following and a table 2. . 
[0037] 2-amino-4-methy|-3-(TORIKURORU gel mill) pentanoic acid hydrochloride (it sets at a ceremony (2) and is 
the compound of X=Y=CI. R1=H. and R2=CH (CH3)2) ~,„ on u -> an 

yield: - 61.0% melting point - 165-166 degree-C(dec) Anal.Calcd,C 20.85 ; H 3.79 ; N 4.05Found : C 20 80 , H 3.90 
; N 4.35IR nu KBr/max cm-1:1730 (C=0). 420 1 (germanium-CI) H-NMR (CD 3 OD+CDCI3) delta:U9 and 1^29 (6H 
dx2 2 (CH3)). 2.47 (1H. oct 2(CH3)-CH) and 3.07 (1H. dd, germanium-CH). 4.60 13 (1H. d. CH-CO) C-NMR (CD30D) 
delta:21.02 and 23.71 (2 (CH3)). 27.63 (2(CH3)-CH). 50.86 (germanium-CH). 53.48 (N-CH). and 170.46 (CO) [0038] 
2-amino-3-methyl-3-(TORIKURORU gel mill) butanoic acid hydrochloride (it sets at a ceremony (2) and is the 
compound of X=Y=CI and R1=R2=CH3) 

yield: - 88.1% melting point - 149-150 degree-C(dec) Anal.Calcd.:C 18.11 ; H 3.34 ; N 4.22Found : C 18 12 1 ; H 3.20 
- N 4 56IR nu KBr/max cm-1:1750 (C=0). 430. 405 1 (germanium-CI) H-NMR (CDS OD+CDCI3) delta: 1.44 (3H. s. 
CH3). 1.65 (3H. s. CH3). and 4.42 (1H. s. CH-CO) [0039] 2-amino-3-methyl-3-(TORIKURORU gel mill) pentanoic 
acid hydrochloride (it sets at a ceremony (2) and is the compound of X=Y=CI. R1-CH3. and R2-CH2CH3) 
Yield: 61.0% (mixture of a diastereomer) 
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Melting point 150 degree-C(dec) Anal.Calcd,C 20.85 ; H 3.79 ; N 4*5Found : C 20.55 : H 3.98 ; N 4.47IR nu KBr/max 
cm-V1765 (C=0). 420. 400 1 (germanium-CI) H-NMR (CD30D) delta:1.13 (3Hx2, t gerrnan.um-C-C-CHS) 1-33. 1.57 
(3Hx2 sx2. germanium-C-CH3). 1.67-2.57 (2Hx2. m. germanium-C-CH2). 4.42. and 4.52 (1Hx2. sx2 CH-CO) [0040] 
2-amino-3-<TORlKURORU gel mill) pentane diacid hydrobromate (it sets at a ceremony (2) and is the compound of 
X=Rr Y=CI R1=H and R2=CH2COOH) 

Melting point 1 53-degree-C(dec.) IR nu KBr/max cm-1:1723 1 (C=0) H-NMR (CD30D) delta:2.80-3.10 (3H. 
germanium-CH-CH2), 4.68. and 4.78 (1H. CH-N) [0041] 
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[0042] Synthetic a2-acetamide-4-methyl-3-(TORIKURORU gel mill) pentanoic acd *» "we"»"" ' compound 
(however R3=CH2CH3) expressed with example 3 formula (3) (setting at a ceremony (D) 10.53g (0.03 mols) of 
compounds of Y=CI R1=H. R2=CH (CH3)2. R3=H. and R4=CH3 was dissolved in 50ml ethanol. thionyl chloride 3.93g 
(0 033 mols) was added, and heating reflux was carried out for 1 hour. Since a crystal and the mixture of oily matter 
were obtained when the solvent was distilled off. when the ether washed this, insoluble matter was filtered and 
concentration hardening by drying of the filtrate was carried out a crystal and the mixture of oily matter were 
obtained. This is dissolved in 300ml water and it stirs for 3 hours, and insoluble matter is filtered, a dechlorination ,s 
carried out to anion exchange resin (IRA-45, AcOH) through filtrate, and cone. Ration hardening by ^-"6 of the 
filtrate is carried out 4.02g (it sets at a ceremony (3) and is the compound of R1=H. R2-CH (CH3)2. and R4-CH3) of 
1-(1-acetamide-1-ethoxy carbonylmethyl)-2-methylpropyl germanium sesquioxide was obtained as powder of fine 

vSd W - 56 5% melting point — 160 degree-C(dec) Anal.Calcd.rC 40.46 ; H 6.11 ; N 4.72Found : C 40.18 ; H 5.93 ; N 
HSr nu KSZt l-°Tl25 and 1660 (C=OX 875 1 (germanium-O) H-NMR (D2Q) defca:1.05 (6H m. 2 (CH3». 1.28 
(3H t 0-C-CH3) and 2.06 (3H. s. CO-CH3). 2.07 (1H. m. 2(CH3)-CH), 2.11 (1H. m, germanium-CH) 4 23 (2H. m. 
0-CH2) and 4 97 (1 H d CH-CO) [0043] b) In addition, other compounds expressed with a formula (3) were able to 
be obtained by the method indicated to Above a. and the almost same method. The yield and the physical properties 
of a compound which were acquired are as illustrating to the following and a table 3. 

[0044] 2^acetamide-2-(ethoxycarbonyl)-1 and 1 -dimethyl-ethyl germanium sesquioxide (it sets at a ceremony 13; 

and is the compound of R1=R2=R4=CH3) kl . ncc - . ^ o-> oo . u n R1 • M 

yield: - 59.3% melting point - 170 degree-C(dec) Anal.Calcd.rC 38.22 ; H 5.70 ; N 4.95Found : C 31 .9 H 15 .61 . N 
ImR nu KBr/max cm-1:1735 and 1660 (C=0). 860 1 (germanium-O) H-NMR (D20) delta:1.22 and 1.25 (3Hx2 sx2. 
germanL-C -(CH3) 2). 1.30 (3H. t CH2-CH3), 2.1 1 (3H. s. CO-CH3). 4.27 (2H. br. CH2), and 4.80 (1 H. s. CO-CH) 
[0045] 1-(1-acetamide-1-ethoxy carbonylmethylM-methylpropyl germanium sesquioxide (it sets at a ceremony WJ 
and is the compound of R1=R4=CH3 and R2=CH2CH3) 

Yield- 32 2% (mixture of a diastereomer) , _ , 

Melting Point 175 degree-C(dec) Ana..Ca.cd,C40.46 ; H 6.11 ; N 4.72Found : CJ0.21 : H 5.92 : N 4.55IR nu KBr/max 
cm-1-1730 and 1660 (C=0). 860 1 (germanium-O) H-NMR (CH30D) : [ 1.08 (3Hx2. br. german.um-C-C-CH 3) J 1.28 
?6Hx2. br. germanium-C-CH3. 0-C-CH3). 1.73 (2Hx2. br. germanium-C-CH2). 2.04 (3Hx2. br. CO-CH3). 4.19 (2Hx2. 
br. 0-CH2), 4.86 [(1 Hx2, br, CO-CH)0046] 
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[0047] The synthetic a2-acetamide-3-gel mill butanoic acid (it sets at a ceremony (1) and is the compound of Y-H. 
R1=H and R2=R4=CH3) of this invention compound (however. R3=H) expressed with example 4 formula (3) was 
dissolved in the mixed solvent of a methanol and dichloromethane. 3.94g of meta-KURORU perbenzoic acids was 
added and it stirred for 30 minutes at the room temperature. I.Og (it sets at a ceremony (3) and is the compound of 
R1=H and R2=R4=CH3) of 1-(1-acetamide-1-carboxymethyl) ethyl germanium sesquiox.de was obtained as colorless 
powder by separating the precipitate which deposited after reaction termination and washing with the ether. 
Yield: 60.1 % (mixture of a diastereomer) j 
Melting point 257 degree-C(dec) Anal.Calcd,C 38.22 ; H 5.70 : N 4.95Found : C 38.13 : H 5.52 ; N 4.01IR nu KBr/max 
cm-1:3700-2900 (NH. OH). 1720. 1650 (C=0). 880. 820 1 (germanium-O) H-NMR (D20) delta: Diastereomer a 1.15 
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(3H d CH3) 207 (3H s CH3-C0) and 2.26 (1H. dq, germanium-CH), 4.82 Diastereomer b (1H, d. N-CH) 1.26 (3H. d. 
CH3) 2 06 (3H s CH3-C0) 2 22 (1H. dq. germanium-CH). and 4.44 (1H. d. N-CH) [0048] b) After having dissolved 
fS S se2 at a ~remony 0) and is ^compound of Y=C. R1=H. R2= PARAASETOKISHl phenyl. R3=H. and 
R4=CH3) of 2-acetamide-3-(PARAASETOKISHI P henyl)-3-TORIKURORU gel mill propanoic ac.d in water, adding 
1 78g of sodium hydrogencarbonates and stirring at a room temperature for 20 hours, 4.4ml of 1-N sodium-hydrox.de 
aqueous solutions was added, and it stirred for further 2 hours. After reaction termination, dilute hydrochloric ac.d 
was added it was referred to as pH7. and the methanol was added and filtered. Filtrate was condensed, actuation of 
separating the precipitate which added the methanol to residue and deposited was performed twice, and 0.82g yellow 
powder was obtained. It is 2 by dissolving this in distilled water and condensing a water layer after stirring 
cation-exchange-resin Amberlite IR120B (trade name) [H+ mold] and overnight - 700mg (it sets at a ceremony (3) 
and they are R1=H R2= PARAHAIDOROKISHI phenyl, and the compound of R4-CH3) of 

acetamide-2-carboxy-1-PARAHAID0R0KISHIFENIRUECHIRU germanium sesquioxide was obtained as powder of 
fine yellow. 

Yield - 58 994 (mixture of a diastereomer) 

Melting point 300 degree-C<(dec.) Anal.Calcd,C 38.22 ; H 5.70 ; N 4.95Found : C 38.00 ; H 5.51 : N I 4.72IR : nu 
KBr/max cm-1 3600-2500 (NH. OH). 1710. 1640 (C=0). 875. 840 1 (germanium-O) H-NMR (D20) delta:1.87 (3H. s. 
CH3-CO) 3 55 (1H. d. germanium-CH). 4.98 (1H. d, N-CH). 6.87 (ortho position of 2H. d. and OH), and 7.04 (meta 
position of 2H. d. and OH) [0049] c) 1 -(1-acetamide-1 -ethoxy carbonylmethyl)-2-methylpropyl f ™ a ™m 
sesquioxide (it sets at ceremony (3) and is compound of R1=H. R2=CH (CH3)2. R3=CH3CH2. and R4=CH3) 2.97g 
(0005 mols) was suspended in 80ml water. 0.44g (0.011 mols) of sodium hydroxides was added, and .t stirred for 17 
hours After filtering and carrying out desodium to cation-exchange-resin Amberlite IR120B (trade name) [H+ mold] 
through filtrate after reaction termination, concentration hardening by drying of the filtrate .s earned out. 1.36g tit 
sets at a ceremony (3) and is the compound of R1 =H. R2=CH (CH3)2. and R4=CH3) of 

1-(1-acetamide-1-carboxymethyl)-2-methylpropyl germanium sesquioxide was obtained as powder of fine yellow, 
yield - 50 6% melting point - 207 d e gree-C(dec.) Anal.Calcd -C35.75 ; H5.25 ; N5.21 Found : C35.56 ; H5.06 ; ^ 
N5 20IR nu KBr/max om-1:1740 and 1665 (0=0). 875(germanium-0) 1 H-NMR (D2 0 + NaOD delta:1.06 and 1.08 (6H. 
d 2 (CH3)) 2 06 (3H s CO-CH3). 1.83-2.33 (2H. m. CH-CH). and 4.56 (1H. d. CO-CH) [0050] d) In additton. other 
compounds expressed with a formula (3) were able to be obtained by the method indicated to Above a and b or c. 
and the almost same method. The yield and the physical properties of a compound which were acquired are as 
illustrating to the following and a table 4. f>\ „a 

[0051] The 2-acetamide-2-carboxy -1. 1-JIMECHIRUECHIRU germanium sesquiox.de (it sets at a ceremony (3) and 
is the compound of R1=R2=CH3 and R4=CH3) 

yield: - 82.5% melting point - 210 degree-C(dec) Anal.Calcd,C33.00 ; H 4.75 ; N5 SOFound : 032.71 : H 4 61 ; N 
5 27IR nu KBr/max cm-1:1720 and 1650 (C=0). 880(germanium-O) 1 H-NMR (D20) delta:1.08 (3H s. ■ CH3) ^117 (3H. 
s' CH3) 2 11 (3H s CO-CH3). 4.62 13 (1H, s. CO-CH) C-NMR (D20. NaOD) delta:22.64 and 23.71 (2 (CH3)). 24.98 
(CO-CH3). 38.54 (germanium-C), and 64.28 (CH). 1 76.68. and 1 80.06 (COO. CON changable) [0052] 
1-(1-acetamide-1-carboxymethylH-methylpropyl germanium sesquioxide (it sets at a ceremony (3) and is the 
compound of R1=CH3. R2=CH2CH3. and R4=CH3) 

Yield: 71.7% (mixture of a diastereomer) r , / 

Melting point 184 degree-C(dec) Anal.Calcd,C35.75 ; H5.25 : N5.21 Found : C35 63 ; H5.19 : N 5.19 IR nu KBr/max 
cm-1-1720 and 1660 (C=0). 870(germanium-O) 1 H-NMR (D2 O+NaOD) delta : D.astereomer a 1.01 (3H. t CH3). 1.36 
(1H dq CH3-CHa) and 1.67 (1H dq. CH3-CHb). 1.09 (3H. s. germanium-C-CH3) and 2.10 (3H. s. CO-CH3) 4 82 A 
diastereomer (1H. s. CO-CH) b0.99 (3H. t CHS). 1.50 (2H. dq. CH3-CH2) and 1.15 (3H. s, gerrnanium-C-CHS) 2 LI 0 
(3H s CO-CH3), 4.65 13 (1H, s. CO-CH) C-NMR (D20, NaOD) delta: Diastereomer a 13.24 (german.um-C-CHJ;. 
20 73(CH3) 24 78 (CO-CH3). and 30.77 (CH2). 46.90 (germanium-C) 58.61 Diastereomer b (CH-CO) 12 96 
(germanium-C-CH3). 21.36 (CH3). 24.83 (CO-CH3). 27.94 (CH2). 47.33 (germanium-C). 62.41 a (CH-CO), b 177.10, 
177.13, 180.19. and 180.67 (COO, CON changable) [0053] 
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[0054] Synthetic a2-amino -3 of this invention compound (however. R3=H) expressed with example 5 formula (4) 
-(TORIKURORO gel mill)- Pentanoic acid hydrochloride (in a formula (2)) 8.29g (0.025 mols) of compounds of 
X=Y=CI R1=H and R2=CH2CH3 is dissolved in 100ml water. After making it stick to cation-exchange-resin 
Amberlite IR120B (trade name) [H+ mold] and rinsing, it is eluted with 2-N aqueous ammonia, and filtrate is hardened 
by drying. 1 -(1-amino-1-carboxymethyl)- 4.62g (it sets at a ceremony (4) and is the compound of R1-H and 
R2=CH<SUB>2CH3) of propyl germanium sesquioxide was obtained as powder of fine yellow. 

yield: - 86.9% melting point - 206 degree-C(dec) Anal.Calcd.-C 28.23 ; H 4.74 ; N 6.5Found : C 28.06 ; H 4.59 ; N 
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6 44IR nu KBr/max cm-1:1630 (C=0). 870(germanium-0) 1 H-NMR (D20) delta:1.09 (3H. t CH3). 1.51 (1H. ddq 
OTSkJw fand 1 74 OH. ddq. CH3-CHb), 2.09 (1H. ddd. germanium-CH). 4.19 13 (1H. d. CO-CH) C-NMR (02O) 
de^-15 67 (CH3). 19 82 (CH3-CH2) 40.5! (germanium-CH). 57.70 (CH-N). and 176.20 (CO) ^5] b) Concen^ted 
hySachloric acid was added to 969mg (it sets at a ceremony (1) and they are Y=CI. R1=H. R2= PARAASETOK SHI 
phenyl and the compound of R4=CH3) of 2- a cetamide-3-(PARAASETOKISHI phenyl)-3-TORIKURORU gel m, 
propanoic acid, and it stirred for two days at the room temperature. After reaction term.nat.on. underwater [a lot of 
] was filled with contents, and the impurity was filtered. It is 2 by dissolving the residue wh.ch condensed and 
obtained filtrate in distilled water, making it stick to cation-exchange-resin Amberlite IR120B (trade name) [H+ mold], 
being eluted with aqueous ammonia 5%. and condensing an eluate. - 200mg (it sets at a ceremony (4) and .s the 
compound of R1=H and R2= PARAHAIDOROKISHI phenyl) of 

am ; no _2- C arboxy-1-PARAHAIDOROKISHlFENlRUECHIRU germanium sesquioxide was obtained as powder of fine 
yellow. 

^^^"10^,0 2 3. 2 3 : H 4,4 : N e.^:C -00 H« .«£.. KBr/max 
cm-1 3700-2200 (NH3+). 1630 (NH3+). 1605 (C=0). 885. 845 1 (german.um-O) H-NMR (D20) delta.3.38 (1H. d. 
germanium-CH) 4.33 (1H. d. CO-CH). 6.87 (ortho position of 2H. d. and OH), and 7.14 (meta positon of 2H d, and 
OH) [0056] c) 1-(1-acetamide-1-carboxymethyl) ethyl germanium sesquioxide (.t sets at ceremony (3) and is 
compound of R1=H R2=CH3. and R4=CH3) 200mg was dissolved in water. 0.2ml of concentrated hydrochlonc acid 
was added further, and heating reflux was carried out for 18 hours. Reaction mixture was condensed after reacfon 
termination the obtained white crystal was again dissolved in water, the impurity was filtered, and rt let filtrate pass 
to cation-exchange-resin Amberlite IR120B (trade name) [H + mold]. After fully rinsing, it was eluted wrth aqueous 
ammonia 5.6%. and 1 26mg (it sets at a ceremony (4) and is the compound of R1-H and I R2-CH3) of 
1-0-amino-l-carboxymethyl) ethyl germanium sesquioxide was obtained as powder of an off-wh.te by condensing 

"eld"- 76.3% melting point - 270 d eg ree-C(dec.) Anal.Calcd,C 24.18 ; H 4.06 : N 7 .05Found :C 24.00 . H 3.88 ; N 
6.91IR nu KBr/max cm-1:3800-2500 (NH, OH). 1610 (C=0), 840. 790(germanium-O) 1 H-NMR (D20! delta: 
Diastereomer a 1.19 (3H. t CH3). 2.19 (1H. dq. germanium-CH) 4.19 Diastereomer b (1H d. CO-CH) 1.36 (3H t, CH3). 
2 09 (1H dq germanium-CH). and 3.86 (1H d. CO-CH) [0057] d) In addition, other compounds expressed wrth a 
formula (4) were able to be obtained by the method indicated to Above a and b or c. and the almost same method. 
The yield and the physical properties of a compound which were acquired are as illustrating to the follow.ng and a 

[0058] 1-(1-amino-1-carboxymethyl)-2-methylpropyl germanium sesquioxide (it sets at a ceremony (4) and is the 
compound of R1=H and R2=CH (CH3)2) .„.,„_ . ..... ucno.K. 

yield - 71.0% melting point - 191 degree-C(dec) Anal.Calcd,C 31.78 ; H 5.33 ; N f.lSFound : C 31.48 ; ^ . 5X>9 . . N 
6.101R nu KBr/max cm-1:1630 (C=0). 860 1 (germanium-O) H-NMR (02O) de«* U) 1 and 1. 5 (6H d. 2 (CH3)X 
(1H d sept, 2(CH3)-CH) and 2.29 (1H. dd. germanium-CH). 4.18 (1H. d. CH-CO) 13 C-NMR (D20) delta:22.71. 25.84 
(2 (CH3)) 27 80 (2(CH3)-CH). 46.03 (germanium-CH). 56.89 (CH-N). and 177.13 (CO) [0059] 
1-(1-amino-1-carboxymethyl)-1-methyl-ethyl germanium sesquioxide (it sets at a ceremony (4) and .s the 

ZTi&ZSSSL - degree-C(dec) Ana,.Ca,cd,C 28.23 :H 4.74 ; N MBFb^ h O 28-04 H 4.64 U 
6 56IR nu KBr/max cm-1:1640 (C=0). 850(germanium-O) 1 H-NMR (D20) delta:1.53 (3H. s, CH3) 1.36 (3H. s CH3). 
and 3.95 (1H. s. CH) [0060] 1-(1-amino-1-carboxymethyl)-1-methyl-propyl germanium sesqu.ox.de (it sets at a 
ceremony (4) and is the compound of R1=CH3 and R2=CH2CH3) 

Yield: 84.6% (mixture of a diastereomer) „ M u c A/t K , R ,„ D if Rr / m „ 

Melting point 195 degree-C(dec) Anal.Ca.cd,C 31.78 ; H 5.33 ; N 6^18Found : C 31.53 ; H 5.44 ; N 6 11IR ou ^KBr/max 
cm-1 1650 (C=0). 845 1 (germanium-O) H-NMR (D20) delta:1.06 (3Hx2. t S°™ an,um - C - C -°"®-"]- 1 : 38 (3HxZ ' 
^2 germanium-C-CH3). 1 .30-2.27 (2Hx2. m. germanium-C-CH2). 4.00. 4.1 9 (1 Hx2. sx2. CO-CH) [0061] 2 - 
Amino-2-carboxy-1-(carboxymethyl) ethyl germanium sesquioxide (it sets at a ceremony (4) and is the compound of 
R1=H and R2=CH2COOH) 

Yield: 74.21% (mixture of a diastereomer) \ „ 01 -/olj 

MeWng point 345-degree-C(dec.) IR nu KBr/max cm-1:1663 1 (C=0) H-NMR (020)^0.^:2.33-2.85 (3H 
germanium-CH-CH3). 4.10 13 (1H, CH-N) C-NMR ^D20. dioxane) delta:31.22 and 31.44 (german.um-CH2-CH2). 
34.29. 34.56 (ge-CH). 52.1 6. 57.1 9 (CH-N). 1 74.2. and 1 79.7 (C=0) [0062] 
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[Reference experiment] Preparation undiluted solution N alpha-t-Boc-L-Lysine (50mM) of the inhibition effect 1. 
sample solution of a Maillard reaction with this invention compound and a glucose (1M) were dissolved in 240ml of 
50ml phosphate buffers, and it considered as the undiluted solution. 

It dissolved in 30ml of 50ml phosphate buffers at 30ml of control liquid undiluted solutions, and considered as control 

aTorganic germanium compound liquid organic germanium compound — respectively — 20 — mM(s) were taken, it 
dissolved in the phosphate buffer of 50mM. and was referred to as 50ml. and 30ml of them was mixed with 30ml of 
undiluted solutions, and it considered as the organic germanium compound liquid of 10mM. 
[0064] 2 Each above-mentioned sample solution was mixed as a result of the trial of the inhibition effect, it. 
incubated under 40-degree C shaking conditions, the sample was extracted from each on 4, 8. and the 1 1th, and the 
absorbance in 297nm (absorption maximum) was measured. A result is shown in the following table 6. 
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p-OH-CsH. 


H 


0.34 


0.53 


1.31 


H 


CH 3 


H 


0.39 


0.55 


1.26 


H 


CH(CH 3 )_ 


H 


0.33 


0.55 


1.30 


CHj 


CHj 


H 


0.33 


0.51 


1.25 


CH. 


CH 2 CH 3 


H 


0.32 


0.52 


1.21 


H 


CH.COOH 


H 


0.31 


0.55 


1.19 


CH_CHj 


H 


H 


0.33 


0.53 


1.15 


H 


CHj 




0.30 


0.47 


1.08 


CH. 


CH, 


CH_CH 3 


0.29 


0.48 


1.05 


H 


H 


H 


1 0.39 


1,17 


2.78 




H 


H 


0.41 


1.26 


2.55 


3V F U—)V 


| 0.50 


. 1.51 


3.13 



[Translation done.] 
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(54) [SSSU©£fSO *»**^=9-AflS^W 
(57) BOM ORES) 
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Rl 

( Ge-C— CH-COOR3 ) 203 
I I 

R2 NHCOR4 



(3) 



Rl 



Y3Ge— C— CH— COOR3 
i I 

R2 NHCOR4 



(1) 



(4) 



Rl 
I 



Y 3 Ge-C— C H— COOR3 

I I 

R2 NH2 • HX 



(2) 



( Ge— C— CH— COOR3 ) 203 

I 1 
R2 NH2 

(R». R*. R»atfZtt^BB?X»fi«7^*^» 



(2) 



!|f|g§sp7-24 7 29 6 



Mbl] 

Rl 

I 

Y 3 Ge^C- CH— COOR3 

I I 

R2 NHCOR4 



(1) 



Mb 2] 



oz 

Mb 3] 

Ri 



20 



Y3Ge-C-CH-COOR3 
I I 

R2NH2-HX 



(2) 



Mb4] 



.30 




oz 

[»#* 3] * 
Mb 5] 

Rl 1 



40 



( Ge-C-CH-COOR3 ) 203 

I I 

R2 NHCOR4 



(3) 



(5£4>, Ria^RsliTk^M-^Xtt^T^^^SSr^ 
Mb 6] 



y 

oz 

Mb7] 
10 Rl 



( Ge-C-CH-COOR3 ) 203 

I t 
R2 NH2 



(4) 



Mb 8] 




50 



y^ 

oz 

-T) ^Sft5Ci*««i:««14>7i , >Afl! 

[3§B@<ai£ffl=£18BJ§] 
[QOOi]. 

[0 0 0 2] 

-C, ^(D^ISMb-^JtcBi^*^^^©^®^^ 

2 : s^sy^-e^bfe^y^-^A^b^T-fe-s 
a;i«K*^x^^^= ********* K 

B34 6 - 2 4 9 8-§-) tCOV>Ttt. gaSWiLEE£5 -J V 
•T, V?D77" S/* J ?>NK|fflJ^©Stt<bMiH'>3'-7x 

[0 0 03] TfabT, _hIB*;U/-K*->^-? 1 ^V;U'V^'? 
A^****-*-* Kli, (Ge-CHs-C 
Hi-COOH) 3 03J5:S^b^T?S*)$tt-2> : t»O'C-fe 

sot?, m^t&ib^K&vz*^*-*^- 00 

[0 0 0 4] .ifET^&iitiU g#ff>£. R-CH 



(3) 



^^7-24 7 29 6 



(NH 2 ) COOHKZ<V&&r'mt>l£ 
g*LT * S/.*2«&J{«rt"*.S®** K 

#u ^©awMRfttbT, JkK75VBW.ift**A-e 
g tili, - COWSW 1 *^ - ^ Aft*&**#rfe fc^E & ft 

[0 0 0 5.1 «H3p0 2-6 2 8 8.5-g^afc 

Mb 9] 

( Ge-CH-JCH-COOH ) 2O3. 

I I 
R NH2 

■r) ^®iii:75 y**^**«K>^-^ *ft* 

Aft*tt&£lfcr * d 4: W*. ^ Oft*** 
[0006) 

[ftl 0] 

Rl 



10 



Y3Ge-^C— CH-COOR3 
I I 

R2 NHCOR4 



(1) 



HfciU 




20 



30 



40 



oz 

[ftl 2] 



Rl 

I 

Y3Ge-C-CH-COOR3 
I I 

R2 NH2-HX 



(2) 



[ftl 3] 



y 

oz 

(ztt*fftat^-xi±7*^;t46fta-*') ft., 

[0 0 0 7] X, #»BfflSSH©*«4tt^=*Aft* 
[ftl 41 

Rl 



( Ge— C— CH— COOR3 ) 203 

I I 

R2 NHCOR4 



(3) 



(ate, RisafRrfM^Rfflt^xttflBftT^*^**. 

[ftl 5] 




oz 

(ZfcfcjcMK^XttT^^ft*"*") ft. R 4 **^ 

7 ji/f jv&x&^^fr* ft ifrieti&tiir ) -e 

[ftl 61 

Rl 

(Ge-C-CH-COOR3)203 (4) 

I I 
R2 NH2 

Ri2SLt/R3»i*^J®^Xl±iS^7^= J P^Sft. 
[ftl 7] 




OZ 

(z^3WK?xi*7-fe^rt'*ft#*') ft**v£rt**> 

50 f) tr^t>a^-2>c:4:ft^iit-S ; tO"C-feS. 



(4) 



^?7-247 2 9 6 



5 

[0008] &rf^mm festufcswrr s . 

[0009] ft-f . i =. 0 -Mb 

£4&ti. iffi* (i) -efltoSftSfcOT-feo-c. 
•7 n £ Mi-fu \£* ^BUMflcf:Ji4c«S&2: b . 

n-^abVUS. i s o-^nl:>Sf(51»I5SI 

y;u*;usxt± 
Kbis] 




bt^S. 

[0 0 10] X, ^fgHgCDB— ©.^^v^Afc^ 

.fcSE* (2) t?a*>*ai.ati©tf* , J- -tss* 
CD -?%b£ft3{b£4faK:£v v c. y-fe^wsssofi* 

Sj&fcJSfewCtt. 3K (1) -eSH33*.*?b£tti:H#"e 
[0 0 11] — ^©fHOtiW^-'?^!: 

£%fct. * (3) -c»b£ftst>®-?&»J. c©fb£^ 

2 : 3©SU^T-2g^bfcfc©^fe5*^ ±12* (D 
(2) 73tt>£*t%<b£tt2:K&-3 -t 

JhJ^ttJfcW&KoS (1) -castas ftfifc^tttrafci? 

[0 0 1 2] JhffiKWbfe* (1) v * (2) Atf 
* (3) -c-^*>^tv-SYb^5(±, OTtcttHTf 
©Ura gHff&d^Lr? - £ © 4> raft 

[0 0 13] ffiUT. l*j^j0*^fcI«Kb£4*tt. 
±12* (.4) -eSfcb£*.«t»arC&y. ±S2s£ (3) T? 
at>^^^{b-^JlC*J^-57' 5 Jj&k&3&\,X^1Z.7* 
^;V^©«SS*m*2:ftfc*©lC*SS1~£. BP-&. 

jmm. emu, ^-itisiicooRa^ii^tvTv^ 

X, pfetcttM^^RiS.^R^A'^-r^t^C 
tWB3t*«jti:Bte!aB(iFi:*'2 : 3 bfcfe 
©T?<&-2>. 



6 

[0 0 14] ±12<b#& (4) KOHTtt. -tiutffc* 

jisaft^tt (4) i*, iBswi-e^-r7-Ki6ysfe»*» 
ic»#jbfc©-e&£. 

[0 0 1 5] ffil/T. Jbfi2ft«Lfc*«9i©*«^^ 
10 -SAfb-^ti. *fcttqW*J:d*»t*ac±»J. 

[0 0 16] W&. ±12* (1) ■e3i*ii*#389Mbd- 
&Qrb*>, SSiSTAV>ny>i[R-?-'C-BK^Rs*»*Si 
j^©%©tt, ?«bffiftKRi&t^RaS:3Al/T«2? 

Hbi9] 

Rl COOH 
N / 

R2 NHC0R4 

20 

■T) T-a*>5^^>' N D'ii , XMb^J&f=f*BS-ti:3xlf<t^ 

[ooi7] x» ±12* (i) -c**E*.**$MMb-£4& 



Kb2 0] 

30 * 




4-AD7jc^U-C±fei:llI^C!)^Wb-^Ji:b (fcfc* 

IZfih. *HG e Ys1?^±)$ix-5^nyMb-fb^S: 

[0 0 18] 3EK, ±12* (1) -cas*.***^^ 
40 *lci?tt*Ge-Y»£fc. mWHtS^A^ 

■£®<DoiZ>. tt&£Y#*illM^©fc©^5-*#'C- 

JCttfc-fBBSltfU*. * (1) -C*£*t*#f8Wb"&tt 
©?*>, aStt6R3*«jSiR7:-n/*/l460*»Oi:"*"*s2: 

fflbTi^b-p*vlfcv^ &j^£#fgB8©ftfc©<fb£^ 
10 0 19] ±«E£ (1) -eaaaSn^b^tt-Sr^ny 

so y|b**HY-c«a-i'ak. ±ffi* (2) -c^fc^^s 



(5) 



*SBl¥7-24 7 29 6 



tt. ±ffl* (1) t^^W^«^^ny 

Sftft^h^tt (fib. fijjU6Y««*jRH?ffl*»o&l» 
<) £2>D*#f&^^W^ R»®fflKK*»**& 
f. Jbia^ O) ^foS;h*#WflSBH0tfb£tti:"*' 

IO0 2 0] i*. * (i) T?»£*,s*»SHb-&tt0J3 

sitaot. * (3) -e3R-*»*ivs*»«JBs«)ib 

[00 21] -tbt. .hsssfc (2) x-mt>izfrz><t&%s 

jfti * (4) t?»ba*i**3Wa*io®<b*tttt. * 
(1) XttsK; (3) -c££*tstb£-tt£ys< CkfcT 

[0 0 2 2] TfobT. J0LkCDJ:3K:bTt»£*ifc#3HB 

btv>S. ^ ±tiA (3) At/ (4) "eatS*.*** 
'Kb 2 1] 

OH Rl 
HO-Ge— C— CH— COOR3 



I i 1 



OH R2- NHCOCH3 



Mb2 2] 



OH Rl 
I I 

HO-Ge-C-CH-COOR3 

I I i 
OH R2 NH2 

[0023) 

[0024] HJSfcll 
* CI) -<?»£*iS#W!IHb£4* (fibR3=H) 

a) 2-7t>7?K-3-^Wah>S6. 28 
g (0. 04mpl) & 6 0ml K*H*- ^ 

«J^a;uy;U , 7>'4. Ole (0. 05mol) fciin*. 

^ia-e 6 3 Bftagttf bfc. wai b &»£ fc»» l» 

T#flxb. 7t; h vRtfA*V>*6SfeSt5 i . 2 
»c£vvC. Y = C1. Ri=R* 



8 

= R^ = CHsCD-fb-^) #9 . 6 8 g (4X3* 7 1.8 
%) 

flfejg: 150"C (dec.) 

Anal.Calcd. : C 24.94 ; H 3.59 ; N 4.15 

Found : C 24.93 ; H 3.58 ; N 4.07 

IR y KBr/max cm -1 : 3330 (N-H) , 1725 (C=0) , 160 

5 (0=0). 405 (Ge-Cl) 

i H-NMR (CDCla+GDaOD) 5 : 1.40 (6H, s, C-(C 
H 3 ) 2 ), 2.07 (3H, s, CO-Cfe), 5.00 (1H, s, CH) 
10 13 C-NMR (Aceton-ds) 5 : 19.65, 21.42 ((£Ha) z), 
22.63 (N-CP-CHa), 51.29 (G*-C). 56.91 (00,171.16, 

173.43 (COO, CON changable) 

[0 0 2 5] b) XU*->11. 9 s 4, &Wt<t-rh 

*6*8WfclO. 2gfc7K^b^hU'5A4. Ogfc'&tf 
tfc #*BMe 1 £*ftl*~ x/^aKU-*-Tf 

[0 0 2 6] ^SdxfcN-T'fe^^.^*-^*:^^*! 

eii^MiicjMu ^st- i 6B#fa&#-r * - * 
y. tX^* Kv#fcbfc. SfS^T^. 

l. it^Sr^b-ro^acTK^^a^dt^^yrx^ 

[0 0 2 7] »&ft.fc2,-7i?h73>'-2-'*VS'» 
4. 3*|fc*nn*^A»ci«*L. h'JJn^i/vv 
9. 2g£Aflx.fc&. ^?&-ei9^S^bfc. 
Tfik. j«Kfc9*r*i:. 2-7th75h'-3- (> 
U^rui^u^) ^*>Bl « (D lc«V"»"C. Y = 
Cl. Ri = R4=CH 3 , R2=H©ft^Sl) SrSS^VC 

1 H-.NMR (CDaOD) *: 1.33," 1.37 (3H, *d , Ob), 
2.04(3H, s, CHaCO), 2.5-2.9 (1H, m, Ge-CM), 4.90, 
4.94 (1H. «d, N0C-CH) 
[0 0 2 8] c) ft. 5£ (1) T»£ft*ffll©<&'&tt . 

5 c i: fe. »6*ifcfl^*ffl«H*3W«*tt«*«T 

attti izmi-t s t as y -e* * . 

[0029] 2-7-feh75K-3- ibVPaWJU 

*Z/9V& (* (1) ^i>^-C; Y = C1. Rx 
= H. Rz=CH2CHa. R^CHa^-fbf^j) 
Jfcj£ : 7 3 . 7 % 
IL£: 163-164-C 
Anal.Calcd. : C 24.94 j H 3.59 ; N 4.15 
Found :C 24.81 ; H 3.52 ; N 4.20 

50 IR y KBr/max cm" 1 : 3330 (N-H), 1720 (C=0), 164 



(6) 



^§8^7-2472 9 6 



0 (C=0), 430 (Ge-Cl) 

1 H-NMR (Aceton-de) 8 :1.17 (3H, t, CHs), 1.86 
(1H, ddq, CH3-C-Ua),2.00 (1H, ddq, CHs-C-Hb), 2.08 
(3H, s, CO-CH3),2.90 (1H, ddd, Ge-CH). 5.10 (1H, 
d, CH-CO) 

13 C-NMR (Aceton-de) 8 : 13.32 (CHs), 19,99 (C 
Ho), 22.31 (CO-CH3), 52.66 (Ge-C), 53.32 (GH),171, 
59, 172.07 (COO, CON changable) 
[0030] 2-7*h75K-4-^f*-3- (h 

voxdWw^M ^9:/m. (1) ics^t. y 

= CL Rx = H, R 2 =CH (CH 3 ) 2. R 4 = CH3© 

: 6 0 . 1 % 
it.*: 119-1 20*C 
Anal.Calcd. : C 27.36 ; H 4.02 ; N 3.99 
Found : C 27.39 ; H 4.01 ; N 3.99 

IR v KBr/max cm" 1 : 1720 (C=0) , 1620 (C=0), 415 
(Ge-Cl) 

1 H-NHR (CDCls, CDsOD) «: 1.19, 1.23 (3ft X 2, d, 
(CHs)*), 2.07 (3H, s, C0-CH3),2.33 (1H, oct, (CHs) 
2-CH), 2.93 (1H, dd, Ge-CH), 5.16 (1H, d, CH-CO) 
[0 03 1] 2-7-fe>75K-3->f;i'-3 - (h 
O^WlyffJV^JV) ;<>$zsm. (:£ (1) KiB^T. ¥ 
=CL Ri = CHX R2=CH2CHa. R*=CH3© 
ift£4W 

i&^:5 9. 4% (i;7XrU*7-fflj§^i) 

®L£: 1 6 3 — 1 6 4°C 

Anal.Calcd. : C 27.36 ; H 4.02 ; N 3.99 

Found : C 27.05 ; H 4.19 ; N 3.88 

IR v KBr/max" cm"* ^3360(N-H), 1725, 1660 (C= 

0), 410, 395 (Ge-Cl) 

^H-NMR (CDCI3+CD3OD) 5 : 1.12, 1.17 (3HX2, tX 
2, Ge-C-C-CH 3 ),1.37, 1.42 (3HX2, sX2, Ge-C-CHs), 
1.89 (2HX2, q, Ge-C-CH 2 ),2.10 (3HX2, s, CO-C 



10 

* [0 0 3 2] 2- {jjJU#'<>i')l>**i'7$S) -3 

- (hvmujuif;vs.ji>) s<>9^—M (s£ (1) £35 

V>T. Y = C1. Rx=H. Ra=CH=COOH. R*= 

OCHzCeHs^b-^fe) 

1R^:7 5. 1% (i/'7^f^*?- CQig-£$>) 

1 2 3X; (dec.) 
IR v KBr/max en -1 : 1708 (C=0) 
X H-NMR (CDsOD) 5 : 2.80—3.20 (3H, GeCH-CH=0, 4. 
87 (1H, CH-N), 5.21 (2H, CH2- P h),7.44 (5H, P H) 
10 13 C-NMR (CDsOD) S : 31.35, 32.64 (Ge-CHz-QHa) , 5 
4.50, 55.27 (Ge-CH*-CH),68.33 (CH^-pH), 129.1, 12 
9.3, 129.7 (pH) 

[0033] d) 2-7th75K-3- ( h U n;u 
ef;i/$;i>) ^5 >® 0£ (1) K£>vvc. Y = C1. R 
i=R 4 =CH3. R^HCZHb'&'ft) 9. 2g5:«b* 

*U^A5. 6 5*ftJP*. aia-c'so^rait^bfc, 

si&HT^. *jbr*:6ii*xp h 1 1 u it^Sridja 
20 ^^Jf^M*^^*^^^^ wa*5 

CttiU. 2-7th7$ K-3-^l/5^3»>m 
(5S (1) CS^TY=H. Ri = R 4 =CHs. Ra=H 
&fe£4fe} S:iS-&0©^Si:bt:4. 7g#fe. 
71. 3% (^'7Xt ^— CD^-a^J) 
9 9— 10 5°C 
Anal.Calcd. : C 32.79 ; H 5.96 ; N 6.37 
Found ^C 32,91 ; H 6.10 ; N 6.22 

IR v KBr/max caT 1 : 2080 (GeH), 1710 (CO), 1610 
(C-N) 

30 X H-NMR ^COaOD) 8 : 1.19, (3H, d, CHs), 1.8—2.1 
(lH,m,Ge-CH),1.97, 1.99 (3H, #s, CHsCO), 3.58, 3. 
61 C3H, #d, GeH3),4.48, 4.57 (1H, &d, CH-NAc) 
[0 0 3 4] 
[3?1] 



Y 






R3 






a 


CHjC3H s 


H 


H 




73.7 


a 


CHjCHjCHj 


H 




CH3 


77.0 


a 


H 


p-OH-QHs 


H 


OK* 


87.2 


a 


CHj 


CH, 


CHjCHj 


CH, 


BO 



[0 0 3 51 HSS^2 

* (2) -cmi£ixz>*wmG%> (muR3=H) 

A 

a) 2-7*h75K-3- {bV9WV#jHfl') <* 
VZ^WL (All) K.£\,*X, Y=C1. Rx = H. R* 
= CH2CH3CD{b^l) 16. 86g (0. 05mo 

1) £4 0ml<Z)7jac?gg?L. ifflK4 0ml £ia*.T*50 



£100mlGD7fcK?&gU. ^toK^X&i&l^ 

(fiu, 3H»«H5tjh-r**-e) ss^fc- ft®®-- WfflU 

3fe»aftaW* = fc^*»J. 2-75^-3- (MJ 

zuwrjusjv) *<>fi>wtm&i& (2) tcev> 

X, X = Y=C1, Ri = H. R 2 =CH 2 CHaCD'fb-& 
fe) &S^Stb-C9. 9 6g*#fc. 



(7) 



ij$g|3p 7-247296 



1 1 



: 60. 1 % 
ML5-: 18 0-1 8 l"C(dec.) 
Anal.Calcd. : C 18.11 ; H 3.34 
Found : C 17.92 ; H 3.31 

IR v KBr/max 
1 H-NHR (COaOD) 



N 4.22 
N 4.02 

cm" 1 : 1750 (C=0), 420 (Ge-Cl) 
5 : 1.17 (3H, t, CHa), 1.73, 1,94 



(1HX2, mX2 r CH3-Caz),2.62 (1H, m, Ge-CtQ, 4.56 
(1H, br, QI-N) 

13 C-NMR (CDaOD) 5 : 13.46 (GHa), 18.85 (CH*), 5 
4.12 (CH-N) 10 
[0 0 3 6] b) ft. 5£ (2) X-miEfrZttKOit&y) 

2 -5 i: £ U 2. . 

[0037] 2-75 ,'-4-/ ?-)l>- 3 - ( h 'J £ n 

(sS (2) icfc^T. x 

= Y=C1, Ri=H. R2=CH (CHa) z<D<t&®}) 

: 6 1 . 0 % 
JB.&: 165-16 6t:(dec.) 

Anal.Calcd. : C 20.85 ; H 3.79 ; N 4.05 20 
Found : C 20.80 ; H 3.90 ; N 4.35 

IR v KBr/max cm" 1 : 1730 (C=0) , 420 (Ge-Cl) 
Mi-NMR (CDaOD+CDCla) 5 : 1.19, 1.29 (6H, dX2, 
(CHa)*), 2.47 (1H, oct, (CH 3 )2-£H),3.07 (1H, dd, G 
e-CH), 4.60 (lH, d, CH-CO) 

13 C-NMR (CDaOD) 5 : 21.02, 23.71 ((CHs)a), 27.6 

3 ((CHa)=-CjO, 50.86 (Ge-GH), 53.48 (N-CH), 170.46 
(CO) 

[0038] 2-75^-3-^-3- ( h U ? n 

iwjusm ?$>mmm u) ks^t, x= 30 

Y = CL Ri = R2=CH3©{t^!) * 



1 2 

88. 1% 

14 9 — 1 5 0*C(dec.) 
Anal.Calcd. : C 18.11 ; H 3.34 ; N 4.22 
Found :C 18.12 ; H 3.20 ; N 4.56 
IR v KBr/nax cm" 1 : 1750 (C=0), 430, 405 (Ge-C 
1) 

l H-NMR (CDsOD+CDCla) « : 1.44 (3H, s, CHa), 1.65 

(3H, s, CHa), 4.42 (1H, s, CH-CO) 

[0039] 2-7^-3-^ ?-)V- 3 - (MJ^n 
WJVSJV) «>fii/m8BU& & (2) K.&»X, X 
= Y = C1, Ri = CHa, R2=CH*CH3(ZMt-£-$j) 
Jfc2£:6 1. 0% (i/T^VJfV— (Om&%3) 

ISO'Ctdec.) 
Anal.Calcd, : C 20.85 ; H 3.79 ; N 4.05 
Found : C 20.55 ; H 3.98 ; N 4.47 

IR v KBr/nax cm" 1 : 1765 (C=0) , 420, 400 (Ge-C 
1) 

1 H-NHR (CDaOD) a :1.13 (3HX2, t, Ge-C-C-CHa), 
1.33, 1.57 (3HX2, sx2, Ge-C-CHa),1.67~2.57 (2H 
X2, m, Ge-C-CH*), 4.42,-4.52 (1HX2, sX2, CH-CO) 
[0 0 4 0] 2-757-3- ( h U 9 u)\/>f)\>h)\>) 
^V?vrl^t*flS (^ (2) k:4>^-c. X = B 
P , Y=C1. Ri=H. R 2 =CH 2 COOH©-fb-& 
*W 

MM: 1 5 3'C(dec.) 

IR v KBr/max cm- 1 : 1723 (C=0) 

X H-NMR. (CDaOD) 8 l 2.80— 3.10 (3H,Ge-CH-Clb) , 4. 

68, 4.78 (lH,ca-N) 

[0041] 

[*21 * 



X 


Y 






R. 




a 


q 




H 


H 


60.1 


a 


a 


O^CH^CH, 


H 


H 


69.7 


a 


a 


H . 




H 


63.5 


a 


a 


CH, 


CH, 




66.3 



[0 04 2] H5S0U3 : 
e£ (3) "e*Sft*#»!l3<b£« (fiLR»=CH«CH 

3) 1 40 

a) 2-7th75K-4-yf-;U-3- (KU^n;!/ 
y;i/5;u) (:£ (1) icfcvr, Y = C1, 

Rx=H, Rz=CH (CHa) a, Ra=H. R«=CHa 
O^b-^J) 10. 53k (0. 03mol) £5 Oml 
J— Mzmmi>~ W=^n5^K3. 93g 
(0. 0 3 3mol) SrinxTl^raiD^BSaSbfe. i§ 

3 0 0mlCD*lcf§i?LT38#P3Jg#U *i§&£Si®*50 



h) ici&br^Bawb. £ tic* 

;< ^;u) - 2 - J* 5^;u^n ^l/-^;!/^-^ A-fe # 
■9--<K (5£ (3) ICtftvC. Ri = H. R 2 =CH (CH 
a) ^ R,= CH 3 (Z){b^) 6, ^fflS*ttt 
4. 0 2gf|fe. 



IR^:. 5 6. 5% 

1 6 ©^(dec.) 
Anal.Calcd. : C 40.46 
Found : C 40.18 

~IR v KBr/max 
0) 



-1 



H 6.11 ; N 4.72 
H 5.93 ; N 4.51 
: 1735, 1660 (C=0), 875 (Ge- 



(8) 



^7-247296 
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X H-NMR (DaO) S : 1.05 (6H, m, (CHs^), 1.28 (3 
H, t. O-C-CHs), 2.06 (3H, s, C0-CH 3 ),2.07 (1H, m, 
(CH=)2-CH), 2.11 (1H, m, Ge-CH), 4.23 (2H, m, 0-CH 
z ),4.97 (1H, d, CH-CO) 

[0 0 4 3] b) . ». (3) -e^^^ffio-fb^ 

[0044] 2-7-fK75 K-2- (Jth*S/*;i«if 
^-^-tj-^K (3) ICfiWC. Ri=R!=R+=CH8 

Jfc2$E: 5 9.3% 

1 7 0"C(dec,) 
Anal.Calcd. :C 38.22 ; H 5.70 ; N 4.95 
. Found : C 37.99 ; H 5.61 ; N 4.79 

IR v KBr/max cnT 1 : 1735, 1660 (00), 860 (Ge- 
0) 

1 H-NMR (DzO) 5 : 1.22, 1.25 (3HX2, sX2, Ge-C- 
- (Qt»)>)., 1-30 (3H, t, CH»-CH"),2..11-.{3H, s, C0-C 

H 3 ), 4.27(2H, br, CH?), 4.80 (1H, s, C0-CH) 
[0045] 1- (l-7th75K-l-xh*->A 

jtoH=.jU**M - 1 - * *)i>7u \£)V¥)V*=. V A-fe 
' dMM K (5£ (3) K«^T. Ri = R«=C 

Ha. R2=CH2CH3©<b-^) 

JR4s.:3.2. 2% (S/T^r-U^T— 
1 7 SrCdec.) 

Anal.Calcd. : C40.46 ; H 5.11 ; N 4.72 

Found : C40.21 ; H 5.92 ; N 4.55 

IR v KBr/max- cm" 1 :J730, 1660 (C=0), 860 (Ge- 

0) 

1 H-NMR (CHsOD) : 1.08 (3HX2, br, GeH>C-CH 3 >,1.28 
(6HX2, br, Ge-C-CHs, 0-C-qf»>,1.73 (2HX2, br, G 

e-C-CU*), 2.04 (3HX2, br, C0-CH.3),4.19 (2HX2, b 

r, (Hfl*), 4.86 (1HX2, br, CO-CU) 
[0046] 

'[A3] 









*« 




CHjCH, 


H 




CH, 


. 57.0 


CHjCH^CH, 


H 




CH, 


61.3 1 


H 


CHjCOGH 


CHjCH, 


CH, 


56.2 


H 




CHjCH, 


CH, 


60.9 



[oo4 7] msm* 



* (3) X-mi£fr2>*%W{b<£&} (filR»=H) ©"£ 
A 

a) 2-7th7?K-3 V® 
(1) K^T. Y=H. Ri = H. R a =R4=CH3© 

■fb-£$0 fc^y^^fc^nju**^©^-^^ 
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-C-3 0^SI#bfc. Sr;fcbfcfctf§S:j(gI& 

b. a:-T-;uT-^-r^c:ticJ;U. 1- (l-y-feh 
y * K - 1 - f * x f-A'Vnr* - V A -fe 

X****-f K (3) t£oT. Ri = H. R 2 =R 
4 =CH3CD{b-^) £M&©!95fci: br l . Ogffe. 

60. 1% (i/T^T-l^^v— ©?g-&#0 
Bl£: 2 5 7t3(dec.) 
Anal.Calcd. : C 38.22 ; H 5.70 ; N 4.95 
Found : C 38.13 ; H 5.52 ; N 4.01 

10 IR v KBr/max cm" 1 : 3700—2900 (NH, OH), 1720, 
1650 (C=0), 880, 820 (Ge-0) 
*H-NMR (DzO) & : 

i/TXT-V*^-* 1-15 (3H, d, Ob), 2.07 (3H, 
s, CH3-C0),2.26 (1H, dq, Ge-CH), 4.82 (1H, d, N-C 
tt) 

5/7Xrl/*7-b 1.26 (3H, d, C&0, 2.06 (3H, 
s, CH 3 -C0),2.22 (1H, dq, Ge-CH), 4.44 (1H, d, N-C 
H) 

[0048] b) 2-7*h75K-3- (^7th 

20 - 3 - h ij.#nfl/>f ji>$juzfziJ*Z'Wl 

(5£ (1) IC^T,.Y = C1. Ri=H, R==^57 

R3=H. R^CHsCD-fb-^-ife) 
1. 88g&*tc**U MJ*A1: 7 8 

g grflU*, »T? 2 0 BftBftttbfcft. 1 NOTKSWb^ 
h U £ A*f§& 4 . 4 m 1 &*n^ 2 s^ffitf* b 
Saa»7*. ^feSE5:iax.-CpH7fcb. >^/~ 

;i/&;&n*.-ci&i§b;' u ;:i $i$?£&288ib, ^i-c^^y — 

O. 8 2g0ffeS*^fc. =ft U 
30 i^«7V^-7^MR12 0B (1SS 

0, 2 -7t S7 i K - 2 - 1 -^5 A^f 

(3) tCfcV>-C< Ri=H. Ri=/7MKO^> 
7 S =A». R4 = CH»fiMb^«) 

i|X^ : 5 8. 9% (i/"7XrU*7- ©5g-^*)) 
HL^: 3 0 0*C<(dec.) 
Anal.Calcd. : C 38.22 ; H 5.70 ;. N 4.95 
40. Found : C 38.00 ; H 5.51 ; N 4.72 

IR v KBr/max cm" 1 : 3600—2500 (NH, OH), 1710, 
1640 (C=0), 875, 840 (Ge-0) 

1 H-NHR (D2O) 5 :1.87 (3H, s, CHa-CO), 3.55 (1H, 
d, Ge-CH), 4.98 (1H, d, N-CH),6.87 (2H, d, OH©* 

;i/M£), 7.04 (2H, d, 0H©^*&) 
[0049] c) 1- (l-7th75K-l-^h* 

*M -2-* 3-}vzfn &v>fjw? - V 

A-fe^****^ K (3) l-t>V>-C. Ri = H. R^ 
= CH (CHs) 2. R 3 =CH 3 CH2. R 4 =CH 3 ©<b 
50 -^J) 2. 97g (O. 005mol) S:80ml©7K 



(9) 
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KJKBU *^b^-h'J^AO. 44s (0. 011m 
o 1) *in*.Tl 78#fS##Lfc. £JS*Tft. SJS 
U it«fc»W* V*»«HS7>^-5-f h I R 1 2 0 
B Offish) [H+32] Kab-CJR^MJtfAUfctfc 

iHSfeiBttttiii-rscikKiy. i- (i-7th7? 

H. Ra=CH (CHa) 2, R-^CHafZtfb-^) 
jft&GD$&5fc£: L"C 1 . 3 6 g#fe. 
Jfcifc : 5 0 - 6 % 

K.& : 2 0 7 1: (dec.) Anal.Calcd. : C3S.75 ;. H5.25 ! 
N5.21 

Found :C35.56 ; H5.06 ; N5.20 
IR v KBr/max cm" 1 .: 1740, 1665 (C=0) , 875 (Ge-0) 
Ml- NMR (DzO+NaOD) 5 : 1.06, 1.08 (6H, d, (C 
Ha) 2), 2.06 (3H, s, CO-CHa), 1.83-2.33 (2H, m, CU- 
Ca), 4.56 (1H, d, CO-CH) 
[0 0 5 0] d) ft* * <3) ■C»S*u«ffilfflfl;'^*t» 

[005 1] 2-7th75 K- 2 -^l^K 

<3) CS^T. Ri = Rs=CH3. R 4 =CHsfflM 
«)■ 

itX^ : 8 2 . 5% 

BL£: 2lCC(dec.) 

Anal.Calcd. : C33.00 ; H 4.75 ; N5.50' 

Found :C32.71 ; H 4.61 ; N 5.27 

IR v KBr/max' cm" 1 U720, 1650 (C=0), 880 (Ge-0) 

1 H-NMR (D2O) 5 : 1.08 (3H, s, CHa), 1.17 (3H, s,= 
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* CHa), 2.1K3H, s, CO-Cda) ,4. 62 (1H, s, CO-CH) 
13 C-NMR (D2O, NaOD) 5 : 22.64, 23.71 ((CHa) 2 ), 2 
4.98 (CO-CH*), 38.54 (Ge-Q), 64.28 (CH), 176.58, 18 
0.06 (C00.C0N changable) 
[005 2] 1- (l-7"feh75 K-l-*Jl/aK*S' 

IM'K (?£ (3) t*>V^T, Ri=CH3, R2=CHzC 
Ha, R4=CHa©'fb-^fe) 

: 7 1 . 7 % (->'7Af U^-^e— (Dm&W) 
10 fi£: 1 8 4 X: (dec.) 

Anal.Calcd. : C35.75 ; H5.25 ; N5.21 

Found : C35.63 ; H5.19 ; N 5.19 

IR v KBr/max cm" 1 : 1720, 1660 (C=0), 870<Ge-0) 

1 H-NHR (D20+NaOD) S :J/*7XfW-a 1.01(3 

H, t, CH»), 1.36 (1H, dq, CH=-CHa),1.67 (1H dq, CH 

3-CHb), 1.09. (3H, s, Ge-C-CH3),2.10 (3H, s, CO-C 

Ha), 4.82: (1H, s, CO-Ctt) 

f^T^r-Ust^-b 0.99 (3H, t, CHa), 1.50 (2H, d 
q , CHa-CH2),1.15 (3H, s, Ge-C-CH 3 ),2.10 (3H, s, CO 
20 -CHa), 4.65 (1H, s, CO-CH) 

l3 C-NHR (D2O, NaOD) S:->'7Xf 13.24 

(Ge-C-CHa), 20.73. (CHa), 24.78 (CO-CHa), 30. 77 (CH 
2), 46.90 (Ge-Cj, 58.61 (CH-CO) 
.J/VXr^-b 12.96 (Ge-C-CHa), 21.36 (CHa), 

24.83 (CO-CHa), 27. 94 (CH*), 47.33 (Ge-C), 62.4i 
(CH-CO) 

a, b 177.10, 177.13, 180.19, 180.67 

(C00,C0N changable) 
[0 0 5 3] 
30 [£4} «*■ 









*4 




CHjCH, 


H 


H 


CH, 


96.9 


CHjCHjGHj 


H 


H 


CH, 


78.2 


H 


CHjCOOH 


H 


CH, 


83.1 



[0054] m&rns 

^ (4) xm.i*fr%*WM\&& (muRa=H) 

a) 2-75^-3- (hu^nny;t/5;i» 

>S£ttft (5£ (2) K&V^T. X = Y = C1. Ri = 
H. R2=CH2CHaC!)^b-^) 8. 2 9 g (O. 0 2 
5mol) fei OOmlCOTKli^Mb. R§^;*>&&8J 
at7V/-<-7-f MR12 0B (fSS*) [H+S] Kl 
^mttXl£fo\std&L^ 2 N©7 V^E-7*-C-^ai U 
jgffit-^B-rSCltfcl.kU. 1- (1-75V-1-* 
;t^=¥i/^-f-;u) -^ai^u-Wi/v— tfA-fe****-* 
-f K (3*, (4) K&VT. Rx = H. R 2 =CH2CHa©^50 



UT 4. 6 2g#fc. 

40 i|X^ : 8 6 . 9 % 

2 0 6"C(dec.) 
Anal.Calcd. : C 28.23 
Found : C 28.06 

IR v K8r/max 



cm 



H 4.74 ; N 6.5 
H 4.59 ; N 6.44 
1630 (C=0), 870 (Ge-0) 



1 H-NMR (D2O) 5 : 1.09 (3H, t, CHa), 1.51(1H, dd 

q, CHa-CHa), 1.74 (1H, ddq, CHa-CHb) , 2. 09 (1H, dd 

d, Ge-CH), 4.19 (1H, d, CO-CH) 

"C-NMR (D2O) « : 15.67 (CHa), 19.82 (CH*-QH*), 
40.51 (Ge-CH), 57.70 (CH-N) , 176. 20 (CO) 
[0 0 5 5] b) 2-7th75K-3- (^?7th 



(10) 



^51^7-24 729 6 



17 

* -> 7 x -M - 3 - h 'J >? n ;u-ir;u sji/^n^fflt 
(:£ (1) Kfc^-C. Y=C1. Ri=H. R^=^77 
th^7i-^« R4=CHsO-(b-^l) 9 6 9mglC 

iCfcU. 2 -75 y - 2 - 1 K 

•a 5/ 7 1 r.iHf;i/y;U7 - 'J Atx** t K 
(A (4) vcfiwc. Ri=H. R:=^Fn*5/ 
7i n;U(7){b^j) fc^fc®®** 2 0 0 m g'& 

jfc^ : 4 6 . 2 % (i'T Xr V±^7 —<F>W&%H ) 

Bl£: 3 0 0X:>(dec.) 

Anal.Calcd. :C 28.23 ; H 4.74 ; N 6.5 

Found :C 28.00 ; H 4.56 ; N 6.32 

IR v KBr/max cm" 1 : 3700-2200 (NH*+), 1630 (NH 

3 +), 1605 (C=0), 885, 845 (Ge-0) 

l H-NMR (DzO) 5 : 3.38 (1H, d, Ge-CH), 4.33 (1ft, 

d, CO-CH),6.87 (2H, d, OHO^I/hfe), 7.14 (2H, 
d, 0HCD**tiL) 

[0056] c) 1- (l-7th75K-l-*W 
#->^^-;i/) tt)\*V)V*-V 4 & (* 

(3) ICfcWC. Ri=H. R a =CH 3 . R*=CH3© 
•fb-^fe) 2 0 0 m s fefctcSMFL. JEK:WKSK 0.2m 

12 OB £H+3D ICilLf-. -HfrK:#i*fc 

•rsciiiic^y. i- (i-75y-i-*/wf*'^ 

^•M xfil/^z^AtX^^f^K (5£ (4) 
HfcV>t\ Ri = H. R 2 =CH3©^b-^j) fc^?*"? 

-r MojasSfc 1 2 6 m 

iRsfs; 7 6. 3% 

It£: 2 7 0*C(dec.) 

Anal.Calcd. :C 24.18 ; H 4.06 ; N 7.05 

Found :C 24.00 ; H 3.88 ; N 6.91 

IR v KBr/max cm"* : 3800—2500 (NH, OH) , 1^10 

(C=0), 840. 790(Ge-0) 

1 H-NMR (DzO) 5: 

i?7*r-l'#^-a 1.19 (3H, t, CH»), 2.19 (1H, d 
q,. Ge-CH) ,4.19 (1H d, CO-CH) 

m?U#7-b 1-36 (3H, t, QU), 2.09 (1H, d 
q, Ge-CH), 3. 86 (1H d, CO-CH) 
[0 0 5 7] d) ft. 5£ (4) T?3te*lSflfc©*fc&tt 
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[0058] 1- (1-75 >-l-*.«flK*S/*^- 

K (iS (4) ICJ&V-C. Ri=H, R 2 =CH (CH>) z 

ItX^ : 71. 0 % 
)&£: 19 l°C(dec.) 
Anal.Calcd. : C 31.78 ; H 5.33 ; N 6.18 
Found :C 31.48 ; H 5.09 ; N 6.10 

IR v KBr/max en" 1 : 1630 (C=0) , 860 (Ge-0) 
10 l H-NMR (DzO) 5 : 1.01, 1.15 (6H, d, (Cda)*), 2.1 
7 (1H, d sept, (CH 3 )2-CH),2.29 (1H, dd, Ge-CH), 4. 
18( 1H, d, CU-C0) 

13 C-NMR (D?0) S : 22.71, 25.84 ((bfe)*), 27.80 
((CJfe).H30 . 46.03 (Ge-CH), 56.89 (C.H-N), 177.13 (C 
0) 

[0059] 1- (l-75^-l-*M*^f 

K (5£ (4) lcJ3V>T, Rx = R2=CH3®-{b^3) 
8 0. 0% 
20 l9 0*C(dec.) 

Anal.Calcd. : C 28.23 ; H 4.74 ; N 6.58 
Found : C 28.04 ; H 4.64 ; N 6.56 

IR v KBr/max en" 1 : 1640 (C=0), 850 (Ge-0) 
1 H-NMK (DzO) « ? 1.53 (3H, s, CHs), 1.36 (3H, s, 
Ctta) . 3.95 (1H, s, CH) 

[0060] 1- (l-TZS-l-A^^f** 

-TK (5fc (4) KSWC. Ri=CH3, R 2 =CH2CH 
3 <ZHb£$) 

30 84. 6% l>*-?—<DW&&)) 

S.*: 19 5t:(dec.) 
Anal.Calcd. : C 31,78 ; H 5.33 ; N 6.18 
Found : C 31.53 ; H 5,44 ; N 6.11 

IR v RBr/max cm" x : 1650 (C=^0) , 845 (Ge-O) 
1 H-NMR (DzO) 5 : 1.06 (3HX2, t, Ge-C-C-CHs), 1. 
17,. 1.38 (3HX2, sX2, Ge-C-CHa), 1.30-2. 27 (2HX 
2, m, Ge-C-CHs), 4.00, 4.19 (1HX2, sX2, CO-CH) 
[0 0 6 1] 2-75^-2-*M#f-l- C*^ 

40 (^ (4) ICfe^T. Ri-H, R 2 =CH 2 GOOH© 

: 7 4 . 2 1 % (i/J'Z.T- \s-*^r—<lM&%') 
gL* : 34 5X:(dec.) 
IR v KBr/max cm" 1 : 1663 (C=0) 
1 H-NMR (DzO) 5 : 2.33 -2.85 (3H, Ge-CH-CHs), 4. 
10 (1H, CH-N) 

l3 C-NMR (D=0, dioxane) 5 : 31.22, 31.44 (Ge-CH*- 
CH=), 34.29 , 34.56 (ge-CH), 52.16, 57.19(£H-N) , 17 
4.2, 179.7 (C=0) 
50 [0 0 6 2] 



(11) 
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10 * m&W? - f AflS^tt* 
fe. 

tO 0 6 4] 2. Ea^^«5*S^^* 

o..^— hb. 4. 8; 1 1 BIK-t*v?ixA v 6&t$ ; £:& 
St. 297nm (&*3R4D fcie#*«blS«&HJ£b*:. 





) 






1 


4BS 


8B g 


MBS 


H 


CH Z CH, 


H 


0.37 


0.54 


1.35 


H 


p-OH-Cya, 


H 


0.34 


0.53 


131 


H 


CH, - 


H 


0.39 


0.55 


1.26 


H 


CHCCH^ 


H 


0.33 


0.55 


.* 130 


CH£ 


CH, 


H 
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mm 

N a— t— Bpc— L — Lysine (50mM) .. 'J)VZ1 — 
^(lH)$:50inlC!)^®E^^240ml^®UT^i: b 



